Abstract. Although numerical simulations have established magnetohydrodynamic turbulence as a possible candidate for the angular momentum transport mechanism in accretion discs there is still a need for a deeper understanding of the physics of the shear-induced turbulence. There are two complementary pathways to this goal, to analyse the results of a simulation at depth or to start from a simple state, whose evolution can be understood by semi-analytical methods and`extrapolate' to the turbulent state that we want to understand. We will show examples of these two approaches.
I INTRODUCTION
Whereas the hydrodynamic Keplerian shear ow is stable 1], the corresponding magnetohydrodynamic ow is linearly unstable 2] and becomes turbulent 3] -7]. This form of turbulence may be responsible for the angular momentum transport in accretion discs.
We discuss certain aspects of numerical simulations of magnetohydrodynamic turbulence in Keplerian shear ows in this paper. The stability properties of a toroidal magnetic eld is of particular interest as its linear properties are more complicated than those of a vertical magnetic eld 8] -10] and we address this issue in Sect. 2, including a short discussion of how the numerical results depend on the grid resolution. Sect. 3 gives some examples of the properties of the fully developed turbulence in a strati ed shearing box. 
III TURBULENCE IN A STRATIFIED SHEARING BOX
We use a box of size L x : L y : L z = 1 : 2 : 2 with 31 63 32 grid points located at R = 10 as in 6], but we do not include the curvature terms in the equations of motion. The density is = 1 at z = 0 and we impose an isothermal strati cation with a scale height of 1 initially. Only the upper half of the disc is simulated, and it is assumed that the disc is symmetric around the midplane except for the magnetic eld which is antisymmetric. The horizontal boundaries are (sliding)-periodic in the (x), y-directions. The magnetic eld is vertical on the top boundary, and the velocity is horizontal with vanishing z-derivatives. To stop the box from heating up we introduce a uniform cooling function.
The turbulence generates a mainly toroidal magnetic eld. The toroidal magnetic ux hB y i is oscillatory on a time scale of 20 orbital periods, whereas the radial magnetic ux hB x i also displays erratic variations on shorter time scales. The Maxwell stress, ?B x B y = 0 is stronger than the Reynolds stress u x u y (Fig. 2) . The stresses are only weakly dependent on z, though the Maxwell stress has maxima at z = 0:4 and z = 1:2. The positions of these maxima changes with time. The boundary conditions force the Maxwell stress to vanish at the surface. The turbulence is not modifying the density signicantly, but the temperature is increasing towards the surface. The reason for the temperature increase is that although the stresses, and thus the heating, are approximately independent of z, there is less mass that can absorb the heat close to the surface.
IV CONCLUSIONS
It is by now well-established that magnetohydrodynamic turbulence is a potentially important process in thin accretion discs, but our simulations show also that the exact properties of the turbulence are not well understood as of yet. Some properties are dependent on the adopted boundary conditions and have therefore not been con rmed by other groups, such as the periodic reversals of hB y i; while other properties may be more secure but have not yet been incorporated in general in accretion disc models, for example that the turbulent stress is nearly independent of z and that consequently the temperature increases away from the disc midplane.
